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Spatiotemporal Variation and Driving Factors of Ecological Environment Quality

in Mayi Lake Nature Reserve

LI Xiao-yao'*,YUE Chun-fang'** , WANG Qing-jie'”’ ,ZHANG Qin'"’
(1. College of Water Conservancy and Civil Engineering , Xinjiang Agricultural University sUrumqi 830052, Xinjiang »China ;

2. Xinjiang Key Laboratory of Water Resources Engineering Safety and Water Disaster Prevention .Urumqi 830052, Xinjiang »China )

Abstract: Scientifically evaluating the quality of ecological environment and clarifying its driving factors of
spatial differentiation are important prerequisites for improving regional ecological environment and main-
taining regional ecological security. In this study,the remote sensing ecological index (RSEI) of Mayi Lake
Nature Reserve was calculated based on remote sensing image data from 2000 to 2020. The Mann-Kendall
test method was used to determine the typical years during the study period,and then the spatial and tem-
poral variation characteristics of ecological environment quality were analyzed. Finally, the spatial autocor-
relation method and geographical detector model were used to explore the spatial correlation of ecological
environment quality and its potential driving factors. The results showed that 1) from 2000 to 2020, the
mean value of remote sensing ecological index of the reserve showed a fluctuating upward trend,and the
lowest value (0. 28) was in 2009. In each typical year,the ecological environment quality showed a spatial
distribution pattern of "high in the middle and low around". In 2009, ecological environment quality grade

of Zhonghu District and Xiahu District decreased mostly, but on the whole, the ecological environment
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quality of the reserve had been improved in the past 20 years. 2) The global Moran's I was between 0. 64

and 0. 71. There was a strong positive correlation between the ecological environment quality in the study

area,and its spatial distribution was clustered. The high-high accumulation area was distributed in the cen-

ter of the reserve, and the low-low aggregation area was distributed around the reserve. In the past 20

years,the area of high-high aggregation area had been expanding. 3) The detection results of geographical

detector showed that the influence of land use on the change of ecological environment quality was increas-

ing except that the greenness and dryness of model factors had great influence on the change of ecological

environment quality.

Key words: Mayi Lake Nature Reserve; ecological environment quality; Mann-Kendal test; Moran's I ; geo-

graphical detector model
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Table 2 Results of principal component analysis and mean RSEI

A4y NDVI WET NDBSI LST TR (%) RSEI %18
2000 0.28 0. 24 —0.39 —0.21 0. 89 0.37
2001 0.28 0.21 —0.39 —0.21 0. 86 0. 38
2002 0.27 0. 24 —0.38 —0.24 0. 85 0.41
2003 0.31 0.27 —0.31 —0.39 0. 90 0.41
2004 0.23 0.21 —0.23 —0.35 0. 85 0. 30
2005 0. 24 0. 25 —0. 30 —0. 36 0. 85 0. 36
2006 0. 30 0. 26 —0.38 —0.22 0. 86 0.41
2007 0.26 0.23 —0.35 —0.18 0. 86 0. 32
2008 0.31 0. 26 —0.38 —0.25 0. 89 0. 36
2009 0.28 0. 24 —0. 26 —0.22 0. 87 0.28
2010 0. 25 0. 24 —0.34 —0.22 0.79 0. 40
2011 0. 32 0.27 —0. 39 —0.29 0.92 0.41
2012 0. 30 0. 26 —0.29 —0.35 0. 85 0.41
2013 0.32 0. 25 —0.39 —0.16 0.92 0.42
2014 0.29 0.22 —0.38 —0.20 0.87 0. 44
2015 0. 25 0. 20 —0. 36 —0.16 0. 84 0. 38
2016 0.29 0. 24 —0.34 —0.20 0. 82 0.48
2017 0.35 0.28 —0.40 —0.25 0.92 0.47
2018 0.36 0. 27 —0.38 —0.23 0.92 0.48
2019 0.26 0.27 —0.39 —0.24 0. 85 0.41
2020 0.29 0.28 —0.38 —0.24 0. 84 0.46
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Fig. 2 Annual variation trend and mutation test of RSEI in Mayi Lake Nature Reserve from 2000 to 2020
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Table 4 Results of individual factor detection

2000 4F 2009 4F 2013 4F 2020 4F
B FE
q Hery q Hery q Hery q He7
NDVI 0. 800 3 0.873 2 0.877 2 0.776 4
WET 0. 839 2 0. 852 3 0. 849 3 0. 847 2
NDBSI 0.925 1 0. 880 1 0. 946 1 0. 952 1
LST 0.792 4 0. 764 5 0.795 5 0.762 5
HhEE 0. 654 6 0. 696 7 0.789 6 0.748 6
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Fig. 6 Two-factor interaction results
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